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“1’hc service life. of thcrmicmic cathodes is imporlant for a number of high current discharge dcviccs,
particularly several classes of electric  thrusters such as clectmthcrmal  arcjcts  and
magnetoplasmad  ynamic  (Ml]l 1) engines. 1 mv  thrust levels clictate burn t ime.s of sevml thousand
hours, and the cathodes of these dcvic.es arc of[cn the life-limiting comj~oncnt.  I ms of cathode
material in these devices is dependent primarily on the cathode opcmt  ing tempcrtit we. Assurance
of adequate service life thcrcforc require a quantitative understanding of cathode thumal  behavior.

‘J’hc thcmal  characmistics  and mass loss rates of rocl-shaped cathodes are being investigated in a
dcdicatcd  cathode test facility. Glhode. axial  tcn~peratm  distributions and erosion rates are being
measured as a function of currcnl ]CVC],  ambient gas pressure and flow mte for a number of
propclhmts  inclm]ing  tirgon,  helium, nitrogen ancl h ydrogcn. A camera-based imaging pyrometer
system is being used to measure the tcnq~cridturc  distributions and erosion rates are being
determined by weight-loss mcasuremnts.  In addition, near-cathode discharge properties such as
pressure, electron dcnsit y and tcmpcrat  me and potential distributions will be measured for certain
operating conditions. ‘1’he o~jective  of these cxpcrimc.nts  is to provicle  a database of mcasurcmcnts
for comparison with thcorctlcal  predictions (rcpor[cd  in another paper in this c.onfercncc).

‘1’hc papc.r will summarize the effect of operating con(iitions on temperature  and mass loss mte and
discuss transitions bctwccn tip at[achmcmt  and diffuse modes c)f operation and transient thcrtnal
Cffcct  s.


